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Pesticide Precautionary Statement and Disclaimer 


This publication reports research involving pesticides. It does not con- 
tain recommendations for their use, nor does it imply that the uses discussed 
here have been registered. All uses of pesticides must be registered by 
appropriate State and/or Federal agencies before they can be recommended. 


CAUTION: Pesticides can be injurious to humans, domestic animals, desirable 
plants, and fish or other wildlife-if they are not handled or applied proper- 
ly. Use all pesticides selectively and carefully. Follow recommended 
practices for the disposal of surplus pesticides and pesticide containers. 


Information contained in this report has been developed for the guidance 
of employees of the Forest Service, U.S. Department of Agriculture, its 
contractors, and its cooperating Federal and State agencies. The Department 
of Agriculture assumes no responsibility for the interpretation or use of 
this information by other than its own employees. 


The use of trade, firm, or corporation names is for the information and 
convenience of the reader. Such use does not constitute an official evalu- 
ation, conclusion, recommendation, endorsement, or approval of any product or 
service to the exclusion of others which may be suitable. 
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PREFACE 


The purpose of this wind tunnel test was to establish drop size charac- 
teristics of an 8006 and a D8-46 nozzle atomizing water and Nalco-Trol. 
Results will be used by the USDA Forest Service in developing prescriptions 
for applying pesticides, and in selecting nozzle types and position on spray 
booms. Data are used also as input to mathematical models which predict 
Spray coverage, canopy penetration, and off-target drift. Wind tunnel tests 
help to provide these data to achieve optimum droplet spectra and application 
rates. 


Funding was provided by USDA Forest Service, Forest Pest Management, 
Washington Office. Questions and comments should be directed to the Project 
Officer, John W. Barry, 2810 Chiles Rd., Davis, CA 95616, (916) 758-4600. 
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INTRODUCTION: 
A series of tests were conducted in a wind tunnel to measure the effect of 
Nalco-Trol adjuvant on the drop spectra from fan and cone nozzles that are 


commonly used on fixed wing and helicopter application of pesticides. 


Equipment and Materials: 


The nozzles were tested in a wind tunnel with a test section 8 ft. long 
and a 2x2 ft. cross-section. A Particle Measuring System laser probe (PMS 
OAP-2D-GAl) with a digital data acquisition system (PMS 11-C) was used to 
count and classify the drops into 62 size classes from 28 ym to 2062 um. Five 
different concentrations (0, 3, 6, 9, 12 oz. per 100 gal H90) of the visco- 
elastic adjuvant Nalco-Trol were used in this study. An 80° flat fan nozzle 
(Spraying Systems 8006) was selected to represent a typical nozzle used with 
fixed wing applications. This nozzle was operated at 40 psi, at an angle of 
135° (forward and down 45°) relative to the airstream and with an airspeed of 
120 mph. A disc and core hollow cone nozzle (Spraying Systems D8-46) was 
selected to represent a typical nozzle used with helicopter applications. 
This nozzle was operated at 40 psi at 0° (straight back) relative angle to the 


airstream and with an airspeed of 50 mph. 


Procedures: 

The PMS software used for this series of tests was Version 123 with AVG 
set at 100. This version was helpful in obtaining an average weighting factor 
for each 100 drops measured. The slice rate was adjusted to give a minimum of 
2 slices for the smallest detectable particle which was 4 MHz at 120 MPH and 
1.5 MHz at 50 MPH. The horizontal distance from the laser beam to nozzle and 
gap width of laser beam was adjusted for each run to obtain an optimum spray 


sample density. The horizontal distance ranged from 12 to 75 inches (30 to 


191 cm) from the nozzle and the sample gap ranged from 0.4 inches to 0.8 
inches. The nozzle was mounted on an automatic x-y scanner which moved the 
nozzle through a series of parallel vertical passes. The system was 
controlled with a microprocessor and the length, width, and number of passes 
were adjusted to sample the entire spray pattern. The length of traverse was 
15 inches with a spacing of 1 to 2 inches and a total number of Otome tra 


verses. Each test was replicated two or more times. 


Results: 
Table 1 contains a summary of the drop size spectrums for the various con- 
centrations of Nalco-Trol, nozzles, and test conditions. The nomenclature 


used is as follows: 


D306 = Volume mean diameter 
De Ae Diameter that contains 10% of volume in drops of smaller size 
D, es Diameter that contains 50% of volume in drops of smaller size. 


Also defined as volume median diameter. 


D = Diameter that contains 90% volume in drops of smaller size. 


Dye ome Dy.) = Range. This represents the range in drop size that con- 
tains 80% of the spray volume. 


V.9 V.1 





= Relative Span. This is an index that indicates the rela- 

V.5 tive uniformity of drop spectra. The number represents a 

normalized value of the Range (Dy .9 - Dy.) as a fraction 
of the volume median diameter. Thus, a smaller number 
indicates a smaller relative range and a more uniform drop 
spectra. 


8006 Nozzle: 
The addition of Nalco-Trol produced a significant affect on the drop size 


spectrum from the 8006 nozzle positioned at 135° (forward and down 45°) rela- 


tive to a 120 mph airstream. The general affect of Nalco-Trol on the drop 
size spectrum characteristics are shown in Appendix A, pages 15 through 22. 
The mass frequency histograms clearly show the development of a wider, bi- 
modal distribution with an increase in Nalco-Trol. Table 1 provides a sum- 
mary of the drop spectra statistics for all the tests with the 8006 nozzle. 
As shown, the addition of Nalco-Trol increased the Dy.5 from 175 to 628 um. 
In addition, all tests with Nalco-Trol produced a wider drop size spectrum 
with a Relative Span of 1.2 to 1.89 compared to the water test with 0.9. The 
percent volume in drops less than 154 ym decreased from 37 to 9% as the 
amount of Nalco-Trol was increased from 0 to 12 0z/100 gal water. 

Fig 1 illustrates the affect of Nalco-Trol on both the Range and volume 
median diameter (Dy .5)- As shown, the increase in Nalco-Trol produces a 
significant increase in the largest drops produced (Dy 9) and an increase in 
the volume median diameter (Dy,5)- However, Fig 1 clearly shows a small 
change in fine drops (Dy,,) and a large increase in the range of drop size 
produced (Dy 9 - Dy.,) with an increase in Nalco-Trol. 

Fig 2 provides a plot of the cumulative drop size distribution of all the 
tests with the 8006 nozzle. This plot shows the range of drop size and is 
useful to estimate the percent volume of spray that is in drops less than a 
desired size. For example, the curves can be used to estimate the percent 


volume in drops less than 100 ym. 


The addition of Nalco-Trol produced a significant affect on the drop size 
spectrum from a D8-46 nozzle positioned at 0° (straight back) relative to a 
50 mph airstream. The general affect of Nalco-Trol on the drop size spectrum 


is shown in Appendix A, pages 26 through 37. The mass frequency histograms 


clearly show an increase in the maximum size drop produced with an increase 
in Nalco-Trol. For example, the above nozzle produced a maximum drop 
diameter of 1370 ym with water and increased to 2063 ym with 9 oz of 
Nalco-Trol per 100 gal. 

Table 1 provides a summary of the drop spectra statistics for the tests 
with the D8-46 nozzle. As shown, the addition of Nalco-Trol increased the 
Dy,5 from 501 to 1150 ym. One major attribute for the use of Nalco-Trol in 
this series of tests was the significant reduction in percent of fine par- 
ticles with an increase in Nalco-Trol. The percent volume <154 ym was very 
low and decreased from 2.5 to 0.25% as the Nalco-Trol was increased to 12 
oz/100 gal water. However, one should be cautious in the use at the highest 
concentrations because the very large drops may result in poor coverage of 
the target. Also, the drop size spectra for the high concentrations were 
approaching the upper limit of the probe (2062 ym). Thus, since the probe 
would reject all particles >2062 ym, the Dy.5 and Dy.g for tests with 9 and 
12 oz of Nalco-Trol may be somewhat larger than reported in Table l. 

Fig 3 illustrates the general affect of Nalco-Trol on drop size and uni- 
formity of drop size spectrum. As shown, an increase in Nalco-Trol produced 
a general increase in Dy 9» Dy.5> Dy,,* Also the graph illustrates that the 
Range (Dy .9 = Dy . 1) generally increased with an increase in Nalco-Trol. 

Fig 4 provides a plot of the cumulative drop size distribution for the 
tests with the D8-46 nozzle. The graph shows the range of drop size and is 
useful to estimate the percent spray below a desired drop size. 

It should be mentioned that changes in nozzle type and orientation is an 
alternative way of producing larger drops and a lower % volume <154 ym. For 
example, other low velocity jets, narrow angle fans, or low velocity cone 


nozzles may produce a similar drop size spectrum. 


Appendix A: 
This appendix contains the statistical data and graphs of the drop 
spectrum for each of 5 tests with the 8006 nozzle and 5 tests with the D8-46 


nozzle. 


Summary: 


A series of tests were conducted to measure the affect of Nalco-Trol on 
the drop size spectra from an 8006 flat fan nozzle positioned at a 135° (45° 
forward and down) angle relative to a 120 mph airstream. An increase in 
Nalco-Trol produced the following: 

1. A substantial increase in the maximum size of drops produced; from 512 to 

1568 ym. 

2. A bi-modal volume frequency drop size distribution. 

3. A large increase in the Range (Dy .9 - Dy 13 from 158 to 752 mn. 
4. A very large increase in Relative Span; 0.9 to 1.89. 

5. A large increase in Dy.5; from 175 to 628 um. 

6. A relatively small increase in Dy}; from 100 to 164 ym. 

7. The % volume <154 ym decreased from 37 to 9%. 

Another series of tests were conducted with a D8-46 hollow cone nozzle 
directed at 0° (back) relative to the 50 mph airstream. An increase in 
Nalco-Trol produced the following: 

1. An increase in maximum drop size; from 1400 to 2130 um. 
2. An increase in Range (Dy.g9 - Dy,,)3; from 660 to 1250 um. 
3. An increase in Dy,5; from 501 to 1150 um. 
4. An increase in Dy.}; from 245 to 545 um. 


5. A decrease in % volume <154 ym; from 2.46 to 0.25%. 
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DROPLET DIAMETER (micrometere) 


Distance to Probe... 99 om 188 
Depth of Field. e@ecoe J. 1 | Cite 
Slice Rate.......06. 44 Me Vv N 
Dotes.cenn tore aks 84/08/22 
TW MOs cic Dies Poe wees Ke 14: 53: 99 
File Number......... J.B 18 
Q.1 1 10 52 928 99 99.9 
CUMULATIVE PROBABILITY 
82 45 
75 
7 78 = 42 
> 
c § 35 
a 
$ = £32 
> 
9 45 5 25 
= 48 Gi 
WW 35 3 28 
KL 3g ac 
a 3 2 
2 
18 5 
5 
8 5228 12228 1582 2822 8 5228 1882 15828 282828 
DROPLET DIAMETER (miorometere) DROPLET DIAMETER (miorometere) 
82 45 
7 ho 
3 72 ah 
> 
E : 
55 38 
> 38 o 
2 45 5 25 
= 48 a 
WwW 3 a 28 
L 3g B 
iL 
& 25 oo 
22 bo 
12 5 
5 
18 188 18288 18 1228 1828 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


18 


3J065,135 D9egrees,40 osi,120 mph,9 oz Nalco-frol/l00 gal 


11906 
1133 
1ig2zZ 
Dou 


LITALS 


WCRAW) 
4769 
13043 
11339 
7232 
3967 
2589 
2067 
1569 
1074 
193 
514 
454 
423 
363 
835 
322 
289 
279 
234 
269 
220 
213 
204 
165 
126 
78 
sb 
23 
21 


OrPNNKFW 


SiGe > 


DTG 84/08/22 16:16:00 


1.14E 07 
4.69E 00 
3.58E 06 
2.32E 06 
1.24E 06 


697128 
450504 
279362 
144319 
21228 
32596 
43283 
36653 
25531 
26357 
13491 
15071 
13313 
13742 
11432 
11319 
10791 
8914 
6190 
4350 
3136 
(TB? 
Ya 
1993 
147 

96 

31 

60 

59 

32 

0 


07 


TOTAL RAW PARTICLES.... 


AJUABZER 


VOLUME 


SAMIGER ic 


SEs GT 
SUBS: pam 


P(e 0 2° 


oye etch 


DIA 


ie gd 
64.54 
Lhe 5 


Mpa DIAMSTER. .. 


AEBAN OIAAETER... 


ETER. ee 


NICROUSLTERS 
CC Oe G bio 


ico TLRS 


156.16 


276.43 


DFi1=1.0--4.0 MHz 


0.38 
WF TS. 
Zolli? 
3.18 
3.21 
3.05 
3.07 
PAP he 
2207 
1.78 
1.34 
1,09 
L255 
1.32 
Wr de 
1.42 
1.48 
Lest 
i PR Be 
oe 
1.97 
2.14 
2.04 
1593 
1.42 
105 
0.04 
0.43 
0.50 
9.07 
0.05 
0.02 
0.04 
0.05 
0.03 
0.00 


50.27 


0.06 


9.04 
9.04 


0.02 
0.01 
0.91 
9.00 
0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


OP be: 
1.85 
4.32 
6.32 
6.33 
6.06 
6.10 
5.41 
4.13 
8.00 
2.07 
3.16 
3.04 
2.93 
3.49 
Za 02 
2.90 
3.91 
by 4 
3.42 
3.92 
4.25 
4.05 
Fy BS) 
2.33 
2.09 
1.57 
0.36 
1.90 
0.15 
0.11 
0.04 
0.08 
0.10 
0.05 
0.90 


53300/769452-— 76.31% 


39.43 


Le 
a od 


= 
n 


o 


OVO .leee 


Byd.5 °° 
Dono 108 04 


AICRONSTERS 


Malpas 


MICRO ABGERS 


L3i.a8 
437.45 


4MICROMET 
HO CO l 9 pe Loh: 


MISPONS TER 


peg 
ACCUMULATED 
$_N 3_VOL. 
45.34 0.75 
63.91 2.60 
78.09 6.92 
87.30 13 125 
22 ciel 19.63 
94.97 25.69 
96.75 31.30 
97282 37.21 
33.49 41.34 
93.75 44.39 
93 90 47.55 
27s Pg he) 50,72 
99.39 53./5 
99.40 =P 
99.51 Dis 
99,53 B2.32 
99.55 o> .00 
59,40 98.53 
oo et es 22.11 
99.39 75.50 
99.35 79.45 
99.39 23 ak. 
99.92 uo 
99.95 90.91 
09.97 93.45 
29.9.3 95.34 
297,99 97.51 
See) O2.4a7 
130.90 99.47 
109.90 09.92 
109.900 99:73 
109.00 99.77 
100.00 99.35 
109.90 99.395 
100.00 190.00 
100.00 100.00 
75.01 
295.41 


R 


an} 
a 
Soe] 

—_ 


ud wud 


+ 
u\ 


ud 


Ruetsetet ha 


ie Ue & 


Loe 


Nozzle Type.......-- GG06 
Nozzle Angle Rel. 

to Airstream....... J95° 
Spray Pressure...... 49 PSI 
Airspeed.....s2e226. [29 MPH 


1222 


DROPLET DIAMETER (micrometere) 


Distance to Probe... Jf om 188 
Depth of Field...... ie a CMe 
Slice Rate@rre css shee 4.8 MHz V - 
Date. cc eke scccns 84/08/22 
Times os foes tte coc ces 18: 18: 5/4) 
File Number......... J.B 9! 12 
@.1 1 128 52 92 9g 99.9 
CUMULATIVE PROBABILITY 
i=)%] 45 
75 
As 3. 
@ 
g 0 g 35 
a) § 30 
oe od 
2 45 5 25 
Boe a 
Ww 35 3 28 
uw 33 fea 
a 2B a) 
= < 
2 15 = 10 
18 S 
5 
2 5828 18228 15228 22228 B 532 1822 1588 2822 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 
8a 45 
75 
3 72 x 48 
65 BY) 
2 62 g 35 
a) § 32 
> 3B 3 
34s > 25 
a 
=| 42 rr 
iw 35 @ 28 
Lu 3g Z 
& 2s et 
— = 18 
=z 15 
18 5 
5 
18 188 12282 18 188 1828 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


20 


21 


3J09,135 Degrees,40 osi,120 moh,12 oz Naleo-Trol/l00 gal 
DTG 84/08/23 10:35:00 


DFU=1.0--4.0 MHz 


UPPER ACCUMULATED 
LIMIT N(RAW) N/SEC gm/SEC &8N VOL, 84 8 VOL. 
56 3066 7.24E 06 0.24 46.22 0.50 46.22 0.50 
89 7620 2.68E 06 0.53 17.09 Leal 63.31 1.61 
122 6746 2.13E 06 1.29 13.59 Fh pe7 fal 76.90 4.32 
154 4088 1.52E 06 2.08 9.68 4.34 86.58 8.67 
187 1936 810444 2.10 eli 4.39 91.75 13.06 
219 1083 451317 1.97 2.00 4.13 94.63 17.19 
252 655 260978 1.78 1.67 3.72 96.29 20591 
234 440 160775 1.61 1.03 3.38 oO pres 7 24.20 
318 295 80176 pee dhe On on 2.41 97.83 29'6 JL 
351 226 $1373 Le2d 0.39 rhinayat 33522 22022 
332 1387 45104 Lets 0.29 Zeal 33, 3 61.323 
414 Lia! 29010 0.96 Wasi 2.00 93%. 10 B3sa88 
447 i EYAT 21534 0.90 0.14 o5 93.33 35 6 
479 134 22252 Leo 0.14 2.42 33.93 Ble oat 
ie 2 21333 i380 QL Zao 29 5 a). lal 
545 124 Lo023 Lee v.10 aes 99.21 a 330 
373 us) L237 1.14 0.98 Zens 3 oe ess 1 D« Mie 
611 103 L3 150 1.44 G23 3502 99.30 <3 elf 
644 1093 3819 1.14 0.06 Zao 99.43 By Loe es 
677 agit 11489 Lea3 0.07 Sel 99 . SL 54.75 
710 35 12934 ares 0.03 ax 7 L 99.59 59 546 
IAD 128 13244 20s 3.93 Sires 99.57 05 6 OGL 
775 NeES Plo Z2¢ Ze0d Omen 5.00 99.75 eee, 
3809 97 8307 Papen hy 6 LON 4.55 99.39 75.18 
342 67 §168 Leo 0.04 Sieated 2934 PS ee 
375 led 7124 2.3 lo O75 0.5 4.93 99.89 33.00 
903 56 6299 Zeiss 0.04 4.38 99.038) 93.7 
941 47 5430 220 Wa 8 4.73 D9 es a 93.46 
374 oe 3136 1.44 9.02 sf) 99.038 15.437 
1907 ll E24) 0.56 0.01 bears 99.99 97.34 
1040 7 1011 O27 0.02 Le L007 99.03 
1073 0 0 0.00 0.00 0.00 109.00 99.03 
1106 1 6 32 0.43 0.00 0.39 100.00 99.92 
1439 0 0 0.00 0.00 0.00 100.00 99.92 
Lig 1 48 0.04 0.00 0.08 100.00 1900.90 
1205 0 0 0.00 0.00 0.00 100.00 100.90 
TOTALS Wete ig oy (yf 47.76 


TOTAL RAW PARTICLES.... 28206/40650-- 69.39% 
iron tea DLAMETER caw J22-94sILCROMETERS Shh woe Ee 
VOLSee SIGANTIDIANIETER... 179.95 AICROMETEORS CTA Te RS Se SRR es 


Repter sent DUASETER... 356.12 MICROMETERS 


SHePERMEOPOCMNICRONETERS  Dyo,1. 00" 164929 MICROMETERS 

Y METE MICROMETERS 
Ceg.gcee 6135-57 “ATCROMETERS Og .5te PAT PANS {I OM oD 3 
Peo etIIICRONETERS «©=-yn.9--- 916.39 AICROMETERS 


R 


A 
er. eere0e 


Liev s32 


1.29 


Nozzle it gdanoonnc 8006 
Nozzle Angle Rel. 


to Airstream....... J95? 
Spray Pressure. ..... 49 PSI 
Airspeed......2.200. 128 MPH 


1222 


DROPLET DIAMETER (micrometer e) 


Dietance-to Probe... 39 om 1288 
Depth of Field...... jh a Cltle 
Slice Rate, Sa «sccas 4.0 MHz Vv N 
Dates cP ee cacees 84/08/23 
ine. es oe on Se es 1a: B52 15/4) 
File Number......... J.B 32 18 
Dot out 18 52 92 99 99.9 
CUMULATIVE PROBABILITY 
i=)'4} 45 
75 
3 ze ma 48 
6 6 “ 
f 68 § 35 
o = $30 
> 
a 45 5 25 
a “2 3 
& 25 ~ iD 
28 2 
12 5 
5 
B 582 1822 1522 2222 8 5282 12282 1522 2882 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 
8a 45 
75 
3 72 a 48 
6 65 > 
? 62 § 35 
a) $ 32 
> 52 & 
2 45 > 25 
= 42 a 
WwW 35 a cB 
u 3g 
ais wads 
2 28 ern 
215 = 
12 5 
S al 
18 128 12282 18 1228 12288 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


(aps 


D8- 46,0 Degrees,40 psi,50 mph,Water 
> DTG 83/04/14 09:49:11 


UPPER _ ACCUMULATED 
LIMIT N(RAW) N/SEC qmZSEC &_N &_VOL. &_N &_VOL. 
56 2480 7.11E 06 Oeeame sao 7) 0.21 44.71 0.21 
89 4900 2.286 06 0.45 14.34 0.40 59.04 0.61 
122 4191 1.05E 06 0.64 6.58 0.56 65.62 1.17 
154 3848 1.07E 06 1.46 6.70 1.29 72.32 2. 46 
187 3014 948596 2. 46 5.96 2.17 78.29 4.63 
219 2228 717337 Sala ge eeacoleee 2:77 82.80 7.41 
252 1735 550981 75 es AGS 3. 32 86.26 10.73 
284 1501 415550 atiy *"2%61 3.69 88.87 14,42 
318 1336 346 889 4.99 2.18 4.41 91.05 18.83 
351 1077 26 8303 5.25  ls69oiWidls 6.4 oteg ttt 23,47 
382 96 3 250602 6.40 1.58 5.66 54032 = aeezges 
414 890 164700 56425, °1.04 7 4.80 95.35 33.93 
447 692 153751 Gp Ate 5 °0.97g) 5.67 96.32 39.60 
479 585 147612 72656 089311 6.77 97.25 46.37 
512 414 96 196 6.11 0.608) 5.41 97.85 51.78 
545 398 79528 6.12 0450/0) 95.42 98.35 57.19 
578 286 52871 4.88. O.0338— 4.32 98.68 61.51 
611 226 50092 5.49 0.31 4.86 99.00 66.37 
) 644 197 38478 4.96 0.24 4.39 99.24 70.76 
677 161 3596 5 5e41))) 082341 4.78 99.47 75.54 
710 109 18163 3,16 Offi | 2.80 99.58 78.34 
743 96 12753 2055" OF08§] 2.26 99.66 80.59 
776 57 4625 1.06 0.03 0.94 99.69 81.53 
809 56 9357 2.43 0.06 2.15 99.75 83.68 
842 33 12038 Fite} (ee) eee 99.83 86.81 
875 26 3814 1, 260.0278 10 99.85 87.92 
908 28 7373 oe 7 dem 0.05 hme) 99.90 90.33 
941 20 4819 1.99 0.03 1.76 99.93 92.09 
974 15 2488 1-19" 0:02 “1.01 99.94 93,10 
1007 11 3072 56 40.02 i938 99.96 94.48 
1040 3 234 Oe iimeOsO0Rwam 0.12 99.96 94.60 
1073 6 1643 1,01 0.018. 0.90 99.97 95,49 
1106 2 202 Gal 4euen0 00188) 0.12 99.97 95.61 
1139 0 0 0.00 0.00 0.00 99.97 95.61 
1172 0 0 0.00 0.00 0.00 99.97 95.61 
1205 2 433 0.38 0.00 0.34 99.98 95.95 
1238 1 539 01510) O400;F 0.45 99.98 96.40 
1271 0 0 0.00 0.00 0.00 99.98  -96.40 
1304 2 292 0.33. 7 0800s; 0.29 99.98 96.69 
1337 0 0 0.00 0.00 0.00 99.98 96.69 
1370 2 2889 3.74 0.02 3.31 100.00 100.00 
1403 0 i On008 0800) 0.00 100.00 ° 100.00 
TOTALS 1.59E 07 113.05 


a5 





D8-46,0 Degrees,40 psi,50 mph,Water 
DTG 83/04/14 09:49:11 


DFM=2.0--2.0 MHz 
PAGE 2 


TOTAL RAW PARTICLES.... 31591/37167-- 85.00% 

NUMBER MEAN DIAMETER... 126.12 MICROMETERS S.D..-. 130.60 
VOLUME MEAN DIAMETER... 238.64.MICROMETERS SiG UG Gret k Mis ek! 
SAUTER MEAN DIAMETER... 412.31 MICROMETERS 


Dig .les: 0.00 MICROMETERS Dyog.1--- 245.23 MICROMETERS 
Dio 5°°° 68.45 MICROMETERS Divo 5°°° 501.48 MICROMETERS R.S...5 2 





24 








Nozzle Types. .cees6e 


DROPLET DIAMETER (miorometere) 





o 
6 
Nozzle Angle Rel. {1822 
» 
to Airetream..ccoce a 8 
Spray Preseure...... 48 PS/ ag 
BipOpOOd. secscs cess 58 PH - 
4X 
[0 
Distance to Probe... 46 cm Wi 122 
Depth of Field..... 24 cm 2 
Slice Rate.......... 2 Me = 
até. oatusenes delice. BYV84/14 Hr 
Vinestesceeecccecece BR 43 11 a 
So 
File Number. .cccccce &RA48 = 198 
21 1 18 528 bey, 99 93.9 
CUMULATIVE PROBABILITY 
63 45 
= ss 42 
; 58 RS: 
£35 
§ 45 8 
> 4g ® 32 
a 
> 
2 3S > 25 
3 7 ri 
& 25 3 <0 
ri eg 
a 2B wu 15 
a o 
aS = 12 
= 18 
5 5 
8 523 12223 1583 2288 8 522 12282 1588 228288 
DROPLET OIAMETER (miorometere) DROPLET DIAMETER (micrometere) 
62 45 
eo 42 
¢ 58 3 
as ie 
> 35 ¥ 
2 > 25 
4 22 a 
@ 2s ws 
re od 
a 2B or 9h 
"he y 
3 = 18 
18 
5 5 
18 183 1888 18 108 1828 


25 OROPLET DIAMETER (micrometere) 


1) 


UPPER 
a a 


56 
39 
a yr 44 
154 
137 
Pa eS 
PRS 
234 
313 
351 
82 
414 
447 
479 
a2 
345 
573 
oll 
544 
677 
rus 
743 
71786 
803 
342 
875 
903 


Toes 


2 
oo) 


SIGS! 
630 
1490 
2138 
2458 
2045 
1414 
1113 
3937 
799 
663 
553 
459 
404 
350 
256 
228 


OrOCOOFRPRPWrRNUL MOU 


DTG $4/09/24 15:07:99 


1.74E 06 


510534 
315643 
383362 
325657 
222259 
167267 
142425 
PL37eL 
92203 
eee 
S313) 
B27 gc 
43662 
30957 
30 T2o 
SiS 2 
20d 
15348 
14634 
14152 
12436 
12329 
D202 
3544 
3453 
5910 
4738 
aulsyi' 
S272 
3052 
1866 
2457 
723 
1054 
686 
2147 
eye. 
913 
132 

33 

olf 

sb ORs: 
220 

0 

0) 

131 

0 


4-42 06 


0.06 
0.10 
0.19 
0.52 
0.84 
0.97 
1.14 
1.43 
1.44 
1.39 
1.98 
1.92 
2.20 
2a20 
ae 
aires 
eos 
Ths Pan 
2.00 
2-29 
2.46 
2.50 
20 e 
Lee 
200 
2.09 
PA ANS) 
1.93 
2.36 
1.66 
1.71 
1.15 
1.66 
0.53 
0.85 
0.60 
2.04 
0.33 
10.2 
Ore Lv 
0.05 
Onl 
0.16 
0.35 
0.90 
9.00 
0.26 


07.99 


54.34 


DFM=2.0--1.5 (lz 


38.87 
11.41 
7.05 
8.57 
7.28 
4.97 
3.74 
3.13 
2.54 
2.05 
1.74 
1.30 
1.18 
0.93 
0.59 
0.67 
0.44 
0.45 
O30 
Wey oF) 
O32 
0.28 
0.28 
Des PANE 
0.19 
9.19 
0.13 
0.11 
OTs 1% 
0.07 
0.07 
0.04 
0.05 
0.02 
0.02 
0.02 
0.05 
0.01 
0.02 
0.09 
0.90 
0.01 
0.90 
0.00 
0.00 
9.09 
0.99 
9.00 


26 


1.30 


3.37 
3.95 
3.54 
2.56 
2.64 
1.77 
2.50 
0.82 
1.31 
0.93 
3.15 
estan t 
1.57 
0.26 
0.08 
1.0 
9.24 
9.54 
9.00 
9.990 
ORs 
9.99 


-45,0 Deyrees,40 nsi,50 aph,3 oz Jalco-Trol/1l00 gal 


ACCUMULATED 


$3 


S300 
50.28 
57.34 
65.90 
73.18 
ores 
81.39 
35.07 
S750 
39.37 
91.41 
92.71 
2:3 -BD 
94.36 
2Dien»D 
95.23 
99.07 
97.12 
97.47 
97.30 
See Gi 
93 432 
230897 
23no/ 
9920 
Doce 
99.38 
99.29 
Deo 
99.68 
99.75 
9979 
99.84 
99.36 
99.88 
39.90 
99.95 
59290 
99.907 
99.98 
39-98 
29.520 
99.99 
190.90 
199.99 
199.90 
109.90 
109.09 


% VOL. 


0.09 

0.24 

0.54 

1.35 

2.65 

4.15 

eye ih 

8.11 
Ms hele) 
13.42 
16.43 
13.43 
22 656 
25 635 
Zoe 
Rare es 
35.75 
3916 
42.25 
45.94 
49.44 
53.39 
57.54 
be IE 
63.20 
69.1 
72.33 
Risen) 
Ue Xs 
82.13 
84.76 
86.53 
89.09 
89.92 
Sie. 
92616 
He P< a 
9 Dean 
Bahay o 4s] 
97.565 
BEATE! 
93.32 
99.03 
99.51 
92 OL 
39.01 
199.09 
190.99 

















D8-46,0 Degrees,40 psi,50 mph,3 oz Nalco-Trol/100 gal 
DTG 84/09/24 15:07:00 
DFM=2.0--1.5 MHz 


TOTAL RAW PARTICLES.... 17291/19526-- 88.553 

HUMBER MEAN DIAMETER... 153.69 HICROMETERS SeDewee 196.31 
VOLUME MEAN DIAMETER... 302.59 MICROMETERS SeDeeee 497.45 
SAUTER MEAN DIAMETER... 540.27 MICROMETERS 


OyQ.- Lees 0.00 MICROMETERS Dyo.lee+ 309.00 AICROMETERS 
D.5 eee 88.45 MICROMETERS Dig 5°Bs 714.27 AITCROMETERS Sy ee y Kank ks 


D0. Qeee 357.21 MICROMETERS Dyo.9+--1140.54 MICROMETERS 


net 





Nozzle Typeces cece 08-46 4 
Nozzle Angle Rel. 4 1822 
PY) 
to Airstream....... g? : 
Spray Pressure...... 49 PS t 
Airspeed......060066 SY MPH E 
~ 
Distance to Probe... 99 om ~ 128 
WW 
Depth of Field. 45 cg Cfile 2 
Slice Ratesiesssce dh 1. 5 MHz O Vv N 
Date: 2 sae. ee 84/09/24 fr 
et ee ee 15: B7: ad & 
File Number......... J/. 2 97 5 12 
2.1 1 10 528 92 99g 99.9 
CUMULATIVE PROBABILITY 
82 45 
75 
3 78 ae 
6 65 » 
e 6B § 35 
a55 c 
7 & 30 
> 58 o 
z 45 tes 
a 48 GS 
Wi 35 a 20 
ze 2 
ui 25 - 15 
= 22 2 
2 15 e18 
12 5 
5 
g 522 1822 1522 e822 4} 5282 1822 1582 2228 
DROPLET DIAMETER (miocrometere) DROPLET DIAMETER (micrometere) 
82 45 
aS 
3 72 sade 
6S > 
? ae ; 35 
255 ra 
a § 32 
rare + 
z 45 Fees 
a 4g 7 
Ww 35 a 28 
uJ 
ee © 15 
rod 
re 25 wo 
xz 20 = 10 
2115 ma 
12 p 
5 
12 1828 12822 18 122 12280 
DROPLET DIAMETER (micrometere) DROPLET DIAMETER (micrometere) 


28 





lou7 
1040 
1973 
1105 
Li 
Ti7Z 
1205 
1230 
Day 
1304 
1337 
1370 
1493 
1436 
1459 
Tou2 
BE NS Be) 
1503 
1lo0l 
1634 


93-46,0 YJetrees,49 nsi,5) m0n,5 oz Nalco-Trol/l190 gal 


(RAW) 


282 
647 
1021 
1180 
1069 
719 
614 
510 
410 
Soya 
285 
a | 
220 
136 
2 
154 


GPO CWNUREHAWAAGO ~) 


DTS 84/99/25 13:18:00 


874607 
256290 
172143 
200009 
159038 
113834 
89333 
19232 
36627 
43460 
49243 
Asie aed 
23874 
27510 
24335 
21407 
Biol 
139954 
19 350 
#972 
7743 
7333 
4354 
50 34 

i a ig 

. 4225 
3896 
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DFM=2.0--1.5 MHz 
UPPER ACCUMULATED 
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DTG 80/09/02 13:42:00 
DFM=1.0--1.5 MHz 
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LINIT N(RAN) N/SEC an/SEC $.N §_VOL. tN &_VOL. 
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1332 4 416 1.30 0.190 4.42 99.83 94.07 
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